ciency is high for M = 15 because the BG wave is not highly excited. The efficiency decreases drastically for M = 5 due to the high excitation of the BG wave coming from the overlap of both responses.
. An acoustic waveguide [3] is fabricated by indiffusion of titanium (1800A at 1030°C for 40h) and defines a 3cm interaction length. Impedance matching to the 50Q of the generator is realised by a T network (two series inductors and one shunt capacitor). The optical waveguide ( 8 . 5~ wide) is made by standard Tiindiffusion (IOOOA at 1O3O0C for 10h). Under these conditions, the electric drive power is only 6mW for complete conversion.
Conclusion:
We have pointed out that transducers on LiNbO, using the current Xcut Y-propagation for AOTF, create Bleustein-Gulyaev SAWS. This fact has generally little influence on the acousto-optic response but decreases the acoustic efficiency. To obtain low drive power, the number of electrode pairs must be as great as possible (small bandwidth) depending on the required AOTF tunability. An AOTF has been realised with an R F drive power of 6mW which is, to our knowledge, the lowest value reported to date. In this Letter, a new family of acousto-optic tunable filters with nearly ideal filter characteristics are demonstrated low drive power (-few mW at 98% conversion efficiency), narrow filter bandwidth (-few A FWHM), high conversion efficiency (2 98% achieved), and most importantly, extremely high sidelobe suppression ratio (SLSR) (2 33dB). The SLSR is at least 22dB better than conventional integrated AOTFs [2] and 15dB better than the latest two-stage design [5] or the focused SAW design [6] , and is a very important factor in many applications such as suppressing crosstalk in WDM networks. Fig. 2 . Thus, the interaction length can be much longer than that of traditional non-collmear filters with the same optical aperture. This significantly reduces the acoustic drive power requirement. In fact, the estimated drive power required for this type of CB-AOTF [8] is comparable to the best integrated AOTFs using acoustic waveguides [5, 61.
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Fig. 2 Wave vector diagram
It was also discovered that the previous design of CB-AOTF [8]
was very susceptible to small angular deviations of the acoustic vector, which could easily cause a severe degradation in performance. For example, a small angular deviation of the design (say 0.5q can result in an order of magnitude increase in the drive power required. This has been avoided in our new design.
Filter characteristics: Several filters have been made to verify the validity of the design. Here we present the measured characteristics of one of these fdters. The present device is designed to operate around 0.6 -0 . 9~ and the characterisation is performed at 0 . 6 3 3~. The proposed design can be tailored to operate anywhere within the transparency range of TeO, simply by redesigning the transducer. The filter characteristic is shown in Fig. 3 . 
Sidelobes have been suppressed by over 33dB
The R F drive frequency is -46MHz, and the required R F drive power to achieve 98% conversion efficiency is only 20mW. This low drive power is obtained even without a proper impedance matching of the transducer. Since the transducer loss is measured to be -16dB at this frequency, we expect that the drive power can be further lowered by an order of magnitude. The 3dB (FWHM) filter bandwidth is -8A and the 20dB fdter full-width is -33A.
The transducer aperture is 2 x 3mm2, and the total interaction length is 25mm. The SLSR has been measured to be better than 33dB, and is only limited by the sensitivity of our measuring equipment.
In conclusion, we have demonstrated a new family of AOTFs which have excellent characteristics and extremely high sidelobe suppression ratio. The filters should be useful in many applications including fast tunable lasers and WDM networks. The implantation of selected ions (He+, N' and Si2+) into silica glass has been shown to produce a buried layer of increased refractive index as summarised in [I, 21. Although the implanted layer has been used to define the core region of planar waveguides, there have been few reported measurements of optical loss. Recently, the implantation of MeV Ge ions into silica glass at 300K has produced both an increase in refractive index and an enhancement in optical absorption at 244 and 212nm [3 -5) The level of ion-induced optical absorption was reduced by irradiation of the samples with 249nm laser light, thereby enabling the direct writing of gratings in the implanted silica. MeV implantation of fused silica with Ge ions has also recently been used to form slab [5] and channel [6] waveguides. As a result, the potential exists for the fabrication of planar waveguides with incorporated incore devices. We report the optimisation of the low loss characteristics in Ge implanted waveguides as a function of ion dose and annealing temperature.
The waveguides were formed on substrates of Suprasil I1 fused silica (IO x 1 x 5Omm'). The fabrication process comprised the electrodeposition of a layer of Au (4 pri thick) and the definition of a series of channels [6] (6pn in width and 4cm in length) with smooth sidewalls. This thickness of the masking layer of Au ( 4 p ) was necessary to prevent the penetration of 99.99% of the implanted 5MeV Ge ions. The implantations were performed with all ion beam of intensity 15OnA which was rastered moss the surface of the sample. The target doses ranged from 10" to IO" ion/ cm2. A substrate temperature of -1 % T was used to reduce the extent of dynamic annealing and hence maximise the increase in refractive index. After implantation, the masking layer of Au was stripped from the surface by a cyanide etch and the ends of the samples were polished.
